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(54) CHIP ELEMENT AND MANUFACTURE OF THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a compact chip element with miniaturized 
external electrodes and to realize a high-density mounting therein. 
SOLUTION; This chip element is obtained by forming an electrode pattern 25 on 
the main mounting surface 21a of a base material 21 and forming a bump 
electrode 22 being facedown mounted external electrode. An insulated layer 31 
is overlapped with at least a part of the face 21a so as to form an edge part 
leaving at least a part of the pattern 25 uncovered. A protective layer 32 for 
protecting the top of the main mounting surface 21a is provided at an interval 
from the surface 21a, overlapping with the layer 31 . The electrode 22 is 
connected with the pattern 25, while keeping contact with the edge parts of the 



layers 32. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The chip type element which makes it the description to connect with 
said electrode pattern while preparing an electrode pattern in the mounting 
principal plane of a base material, and much more insulating layer which laps 
with said a part of mounting principal plane [ at least ] is prepared at least so that 
the edge which it left in the chip type element which prepared the external 
electrode for face down mounting, without covering said some of electrode 
patterns [ at least ] may be formed and said external electrode touches said edge 
of said insulating layer. 

[Claim 2] Said insulating layer is a chip type element according to claim 1 which 
has the 1st insulating layer which forms a frame, and the 2nd insulating layer 
which laps with this 1st insulating layer, sets a gap to said mounting principal 
plane, and protects said mounting principal plane top. 
[Claim 3] It is the chip type element according to claim 1 or 2 which forms the 
closed space which said insulating layer avoids said active region, and 
intervenes between said mounting principal plane and a wearing side substrate 
by said mounting principal plane having the active region in which the Kushigata 
electrode for surface acoustic wave devices was formed as said some of 
electrode patterns, and sticks to the wearing side substrate concerned, and 
surrounds said active region. 

[Claim 4] In the manufacture approach of a chip type element of preparing the 
external electrode for face down mounting in said mounting principal plane after 
preparing an electrode pattern in the mounting principal plane of a base material 
The insulation layer forming process which prepares at least much more 
insulating layer which laps with said a part of mounting principal plane [ at least ] 
so that the edge which it left, without covering said some of electrode patterns 
[ at least ] may be formed by predetermined thickness, The manufacture 
approach of the chip type element which makes it the description to include the 



external electrode formation process which forms the external electrode by which 
an end is connected to said electrode pattern while touching said edge of said 
insulating layer. 

[Claim 5] The manufacture approach of a chip type element according to claim 4 
of making both sides of said mounting principal plane and said wearing side 
substrate sticking said insulating layer in said face down mounting process after 
said external electrode formation process while carrying out bonding of said 
external electrode to a wearing side substrate, having the face down mounting 
process which carries out face down mounting and connecting said external 
electrode to the conductor pattern of said wearing side substrate. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of chip 
type elements, such as a surface acoustic wave device by which face down 
mounting is carried out on wearing side substrates (substrate for mounting), such 
as a package substrate with which the circuit board and the wiring circuit of 



electronic equipment were formed, and a chip type element. 
[0002] 

[Description of the Prior Art] In recent years, the high-density-assembly method 
which carries out face down mounting of the bump electrode (external electrode) 
of various chip type elements, such as not only a semi-conductor but L, C, R, or 
a surface acoustic wave device, on the circuit board of electronic equipment is 
spreading. In order to attain small and light-ization of electronic equipment further 
from now on, the manufacture approach of a chip type element or a chip type 
element which can carry out [ detailed ]-izing of the bump electrode much more is 
needed. Hereafter, the conventional technique is explained recently by making 
into an example the surface acoustic wave device widely used for the mobile 
wireless device, the navigation system, etc. 

[0003] Drawing 6 is the sectional view showing the conventional surface acoustic 
wave device 1 by which face down mounting was carried out through the bump 
electrode 2 on the circuit board 10 as a substrate for mounting. The active region 
4 equipped with the Kushigata electrode 3 is formed in the mounting principal 
plane of a surface acoustic wave device 1 , and the Kushigata electrode 3 is 
connected to the conductor pattern 1 1 of the circuit board 10 through the bump 
electrode 2 via the electrode pattern which was formed on the mounting principal 
plane of a surface acoustic wave device and which is not illustrated. In addition, 
as for the electrode bump 2, the grand pattern of a surface acoustic wave device 
etc. is connected besides the Kushigata electrode. Thus, face down mounting of 
the surface acoustic wave device 1 is carried out using the ultrasonic bonding, 
conductive resin or a pewter, etc. so that an active region 4 may meet the 
conductor pattern side of the circuit board 10. 

[0004] After face down mounting of the surface acoustic wave device 1 as such a 
chip type element is carried out on the circuit board 10, usually closure protection 
is carried out with sheathing resin 13, such as an epoxy resin which sets buffer 
resin 12, such as silicone resin which served both as stress relaxation and an 
insulation, mechanical protection, and moisture-proof strengthening as the main 



purposes. 

[0005] However, according to the method which closes the chip type element 
which carried out face down mounting on the circuit board as mentioned above 
by resin, the buffer resin which invaded between a chip type element and the 
circuit board expands by the temperature change, swelling, etc.. destroys 
junction by the detailed bump electrode, and worsens dependability. The resin 
which invaded between a surface acoustic wave device and the circuit board 
especially adheres on the surface of an active region, and the engine 
performance of a surface acoustic wave device is worsened. Then, as shown in 
drawing 7 or drawing 8 , the space which formed and closed the barrage (dam) 
between the top face of the circuit board and the mounting principal plane of a 
chip type element was formed, and the device which prevents the influx of resin 
has been achieved. As the surroundings of an active region 4 are surrounded, 
drawing 7 is the top view showing the example which forms the dam frame 8, 
while forming the bump electrode 2 in the mounting principal plane of a surface 
acoustic wave device 1 , and drawing 8 is the top view showing the example 
which forms the discontinuous barrier 9 in the key point between the bump 
electrodes 2 prepared in the mounting principal plane of a surface acoustic wave 
device 1. In addition, the structure of this surface acoustic wave device can see 
an example to JP,5-55303,A etc. 
[0006] 

[Problem(s) to be Solved by the Invention] However, in order to miniaturize a chip 
type element further and to realize high density assembly, such as a reliable 
multichip onboard, the following unsolved troubles were still left behind also by 
the above-mentioned conventional technique. 

[0007] (1) According to the conventional technique, the barrage and the bump 
electrode are separately formed on the chip type element. For this reason, the 
area for forming a barrage was needed on the chip type element, and there was 
a fault that the configuration of a chip type element will become large as a result 
since width of face of about 1 -several mm is the need for establishing the dam 



frame and barrier of sufficient reinforcement, 

[0008] (2) Moreover, since the barrage and the bump electrode were formed 
separately, when the height on both chip type element became irregular and 
carried out face down mounting of the chip type element on the circuit board, 
there was a problem that the closed space could not be formed. 
[0009] (3) , of course by the discontinuous barrier, the influx of resin cannot be 
prevented completely. 

[0010] (4) In order to advance the miniaturization of a chip type element much 
more, there is the need of also miniaturizing a bump electrode further again, but 
if a bump electrode is made a miniaturization, it will become weak in 
reinforcement. 

[0011] Generally, according to the above-mentioned conventional technique, the 
technical problem that the chip type element which can plan high density 
assembly by much more miniaturization could not be offered was left behind. 
[0012] In addition, while establishing the envelopment wall surrounding the active 
region of a surface acoustic wave device as another conventional technique, 
wrap structure is proposed by JP,9-246905,A with the lid in the headroom 
surrounded with the envelopment wall. However, it is disagreeable ****** with it 
difficult [ to enlarge in order to cause enlargement of a component, and for a 
bump electrode to bear the stress at the time of bonding since a bump electrode 
is not reinforced with an envelopment wall etc. in the location distant from the 
envelopment wall, and to obtain necessary fixing reinforcement, since a bump 
electrode is arranged on the outside of an envelopment wall also in this case, 
and to advance the miniaturization of a bump electrode ]. 
[0013] Moreover, since more than one are formed with bonding or a ball on a 
principal plane according to the above-mentioned conventional technique, It is 
difficult to arrange the height of two or more bump electrodes. 
[0014] When carrying out face down mounting of the chip type element at 
wearing side substrates, such as the circuit board, this invention If the minimum 
and a several micrometers gap are left behind between the mounting principal 



plane of a chip type element, and the wearing side substrate, will be made based 
on the l<nowledge of being enough, and the above-mentioned technical problem 
is solved. It aims at attaining the miniaturization of the external electrode as a 
bump electrode etc., and the miniaturization of an appearance, as a result 
offering the manufacture approach of of the chip type element and chip type 
element which can realize high density assembly. 

[0015] Other purposes and new descriptions of this invention are clarified in the 

gestalt of the below-mentioned operation. 

[0016] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, 
the chip type element of this invention In the configuration which prepared the 
external electrode for face down mounting while preparing the electrode pattern 
in the mounting principal plane of a base material While much more insulating 
layer which laps with said a part of mounting principal plane [ at least ] is 
prepared at least so that the edge which it left, without covering said some of 
electrode patterns [ at least ] may be formed, and said external electrode touches 
said edge of said insulating layer, it is characterized by connecting with said 
electrode pattern. 

[0017] Since the edge of the insulating layer attached with predetermined 
thickness on the mounting principal plane of a chip type element serves to 
support an external electrode mechanically according to the chip type element of 
this invention, it becomes possible to miniaturize the magnitude of an external 
electrode even in several micrometers thru/or dozens of micrometers for a 
diameter. In addition, the insulating layer should just constitute not only organic 
systems, such as an inorganic system (Si02) and polyimide, but ********. 
Moreover, an external electrode does not carry out a ** form independently, and 
thin film formation, thick-film-paste printing, etc. are sufficient as it. 
[0018] In said chip type element, said insulating layer can be considered as the 
configuration which has the 1st insulating layer which forms a frame, and the 2nd 
insulating layer which laps with this 1st insulating layer, sets a gap to said 



mounting principal plane, and protects said mounting principal plane top. 
[0019] Since according to this a mounting principal plane places an opening and 
is covered with and protected by said 2nd insulating layer, the handling of a chip 
type element becomes easy, and since adhesion and contamination of a foreign 
matter can be prevented, the dependability of a chip type element can be raised. 
[0020] Moreover, it can also consider as the configuration which forms the closed 
space which said insulating layer avoids said active region, and intervenes 
between said mounting principal plane and a wearing side substrate by setting to 
said chip type element and said mounting principal plane having the active region 
in which the Kushigata electrode for surface acoustic wave devices was formed 
as said some of electrode patterns, and sticks to the wearing side substrate 
concerned, and surrounds said active region. 

[0021] Since according to this configuration it works so that it may prevent that in 
having avoided the active region and having been formed thickness (3 
micrometers thru/or about 30 micrometers) of an insulating layer serves as a 
barrage, for example, and closure resin trespasses upon an active region, after 
carrying out face down mounting of the surface acoustic wave device on a 
wearing side substrate, for example with a bare chip, even if it performs a resin 
seal, the property of a surface acoustic wave device does not worsen. 
[0022] [ after the manufacture approach of the chip type element of this invention 
prepares an electrode pattern in the mounting principal plane of a base material, 
when preparing the external electrode for face down mounting in said mounting 
principal plane ] The insulation layer forming process which prepares at least 
much more insulating layer which laps with said a part of mounting principal 
plane [ at least ] so that the edge which it left, without covering said some of 
electrode patterns [ at least ] may be formed by predetermined thickness, The 
end is characterized by including the external electrode formation process which 
forms the external electrode connected to said electrode pattern, touching said 
edge of said insulating layer, 

[0023] According to the manufacture approach of the chip type element of this 



invention, the edge formed by the insulation layer forming process and the 
external electrode formed by the external electrode formation process serve to 
regulate a location and a configuration mutually and to suit. 
[0024] In the manufacture approach of the chip type element of this invention, it 
is good to make both sides of said mounting principal plane and said wearing 
side substrate stick said insulating layer in said face down mounting process 
after said external electrode formation process, while carrying out bonding of said 
external electrode to a wearing side substrate, having the face down mounting 
process which carries out face down mounting and connecting said external 
electrode to the conductor pattern of said wearing side substrate. 
[0025] In this case, since the edge of an external electrode and an insulating 
layer is close in case bonding of the external electrode is carried out, it works so 
that it may reinforce to either deformation, and the bonding strength of an 
external electrode and a conductor pattern is strengthened. And when adhesive 
resin is used, it serves for an insulating layer to intervene between a chip type 
element and a wearing side substrate, to demonstrate a shrinkage force, to 
attract each other's both, and to raise mounting reinforcement. 
[0026] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of the 
manufacture approach of of the chip type element and chip type element 
concerning this invention is explained according to a drawing. 
[0027] The fonA/ard sectional view of a surface acoustic wave device and drawing 
3 of a forward sectional view when drawing 1 carries out face down mounting of 
the surface acoustic wave device as one example of a chip type element at the 
circuit board as a wearing side substrate (substrate for mounting), and drawing 2 
are these top views. 

[0028] In these drawings, a surface acoustic wave device 20 has the structure 
which arranged the electrode pattern 25 which contains the Kushigata electrode 
23, the grand pattern which is not illustrated in mounting principal plane 21a 
which is the single-sided side of the piezo-electric substrates (base material of a 



component) 21, such as a lithium-niobate crystal and a lithium tantalate crystal, 
by aluminum vacuum evaporationo etc., and the active region 24 equipped with 
the Kushigata electrode 23 is formed in mounting principal plane 21a. The 
electrode pattern part prolonged from said Kushigata electrode 23, grand pattern, 
etc. forms the pad 33 like drawing 3 . 

[0029] On the mounting principal plane of a surface acoustic wave device 20, an 
active region 24 is avoided and the insulating layer 31 (the 1st insulating layer) 
and the protective layer 32 (the 2nd insulating layer) are formed as an insulating 
layer which carries out a laminating and uses insulating resin as a principal 
component. That is, the surroundings of an active region 24 are surrounded and 
the insulating layer 31 which thickness becomes from the polyimide resin which 
is about 5 micrometers is formed in the shape of a frame on the mounting 
principal plane. An insulating layer 31 is formed by having extended from some 
pads 33 to even besides a pad, for example, carrying out pattern NINGU of the 
photosensitive polyimide resin. The space which the protective layer 32 which 
wrap thickness becomes from the polyimide resin which is about 20 micrometers 
is formed, and closed the active-region 24 top on the active region 24 is formed 
by making the insulating layer 31 of the shape of this frame into a spacer. This 
protective layer 32 is formed by sticking a photosensitive dry film in piles on an 
insulating layer 31. The protective layer 32 separated space on the active region 
24, the active region 24 is covered, and a desirable pure non-oxidizing quality 
thru/or inert gas is enclosed in a wrap closed space in the active region 24. 
[0030] The bump electrode 22 as an external electrode is what functions as an 
electrode for junction. It is what is arranged at the edge (that is, frame-like part 
surrounding an active region 24) of an insulating layer which consists of an 
insulating layer 31 and a protective layer 32. It is [ the bore established by 
penetrating the edge of an insulating layer 31 and a protective layer 32 ] close, 
and it is prepared in the insulating layer 31 and protective layer 32 which are 
formed as a wall of a hole 34 inside the hole 34 which is about 10 micrometers. 
As for this bump electrode 22, metals, such as copper, and nickel, gold, are 



formed of sputtering, vacuum evaporationo or electrolysis through hole plating, 
etc. And it connects with the pad 33 formed in mounting principal plane 20a of a 
surface acoustic wave device 20 electrically, and the end of the bump electrode 
22 is connected to the Kushigata electrode 23, the grand pattern which is not 
illustrated via the pad 33. 

[0031] Next, drawing 4 (A) - (D) explains the process which carries out face down 
mounting of the surface acoustic wave device 20 as a chip type element of 
drawing 1 and drawing 3 on the circuit board. 

[0032] Like drawing 4 (A), a surface acoustic wave device 20 has the bump 
electrode 22 which penetrated the edge of the insulating resin layer which 
consists of an insulating layer 31 and a protective layer 32, as shown in this 
drawing (B), on the circuit board 10, the conductor pattern 11 for mounting a 
surface acoustic wave device 20 is formed, and the bump electrode 22 of a 
surface acoustic wave device 20 is positioned according to the location of a 
conductor pattern 11. Then, a supersonic wave and thrust are applied to the 
bump electrode 22 by the ultrasonic bonder, for example, and as shown in this 
drawing (C), a part of bump electrode 22, insulating layer 31, and protective layer 
32 deform, and the bump electrode 22 and the conductor pattern 1 1 of the circuit 
board 10 are close, and are joined. At this time, an insulating layer 31 or a 
protective layer 32 sticks a surface acoustic wave device 20 to the circuit board 
10, and face down bonding is carried out. In addition, since an active region 24 
separates the sealed space and is protected by the protective layer 32, it is not 
influenced by bonding. 

[0033] Moreover, as shown in this drawing (D), by making adhesives (new 
adhesive resin layer) 35 intervene between a protective layer 32 and the circuit 
board 10, adhesive strength and a shrinkage force peculiar to a macromolecule 
are used, and a surface acoustic wave device 20 can also be reinforced on the 
circuit board, and it can also fix. When using adhesives 35 together, it is good 
also as a configuration which omits a protective layer. 

[0034] Like drawing 1 , after connecting the bump electrode 22 to the conductor 



pattern 11 of the circuit board 10 by bonding through opening of a protective 
layer 32 from an insulating layer 31 , closure protection of the surface acoustic 
wave device 20 top which carried out face down mounting if needed is carried 
out with the buffer resin 12 and the sheathing resin 13 which were prolonged 
even on the circuit board. Buffer resin 12 is silicone resin which served both as 
stress relaxation and an insulation, and sheathing resin 13 is an epoxy resin 
which sets mechanical protection and moisture-proof strengthening as the main 
purposes. 

[0035] Next, the manufacture approach of the surface acoustic wave device 20 
as a chip type element shown in drawing 1 thru/or drawing 4 with reference to 
drawing 5 is explained. After thickness forms the electrode pattern (pattern for 
various electrodes and wiring) 25 which are 500 thru/or 2000A by aluminum 
vacuum evaporationo etc. on the component substrate 21 which is a lithium 
tantalate single crystal substrate whose thickness of drawing 5 (A) is 0.35mm 
thru/or 0.5mm, The insulating layer 31 which carried out pattern NINGU of the 
photosensitive polyimide resin whose thickness is 5 micrometers as shown in this 
drawing (B), and left it is formed, and the space which carried out the laminating 
of the protective layer 32 which consists an insulating layer 31 of polyimide resin 
whose thickness is 25 micrometers as a spacer as shown in this drawing (C), 
and was closed on the active region is formed. Then, as shown in this drawing 
(D), the diameter of up opening establishes the hole 34 which is 20 micrometers 
to the polyimide resin of a protective layer 32. And the metal layers 35 (chromium 
serves as the lowest layer and gold usually serves as the maximum upper layer), 
such as chromium, copper, nickel, and gold, are deposited by electrolytic plating, 
vacuum evaporationo, etc. so that a top face may be covered, as shown in this 
drawing (E). In addition, since the closure of the top face of the active region 24 
by the side of a mounting principal plane is carried out by the protective layer 32, 
it also has the special advantage that it can plate. Then, as shown in this drawing 
(F), pattern removal of the metal layer 35 is carried out by etching etc., and the 
bump electrode 22 whose up outer diameter is about 40 micrometers is formed. 



[0036] According to the gestalt of this operation, the effectiveness as follows can 
be acquired. 

[0037] (1) Since the bump electrode 22 as an external electrode is formed in the 
edge of an insulating layer (the gestalt of this operation insulating resin layer) 
which consists of an insulating layer 31 and a protective layer 32, it can attain the 
miniaturization of the configuration of a chip type element as compared with the 
structure which arranges a bump electrode on the outside of the conventional 
dam frame or a barrier. 

[0038] (2) Since the bump electrode 22 is formed where the edge of an insulating 
layer is touched, and it is reinforced with an insulating layer, it is possible to make 
the path of the bump electrode 22 thin. Moreover, the bonding strength between 
the bump electrode 22 and the circuit board side conductor pattern 1 1 can be 
strengthened by considering as the structure which an insulating layer sticks and 
pastes up on a circuit board side In the case of the face down bonding to the 
circuit board 10 by the bump electrode 22. 

[0039] (3) While surrounding an active region 24 by the frame-like insulating layer 
31 , the seal space by which separated the 5-micrometer gap and the closure was 
carried out to the open air by closing the headroom of an active region 24 by the 
protective layer 32 on the active region 24 is formed. When the closure of the 
surface acoustic wave device was carried out and It was conventionally 
intercepted from the external world neither with glassware nor a ceramic package, 
few humidity and foreign matters adhered on the surface of the active region, the 
property had deteriorated, but according to the configuration of the gestalt of this 
operation, since the closure of the active region 24 Is covered with and carried 
out by the protective layer 32, property degradation etc. is not caused on 
handling. Even if this Is not restricted to the gestalt of this operation which made 
the surface acoustic wave device the example but applies this invention to a 
semiconductor chip, it is the same. 

[0040] (4) By forming two or more bump electrodes 22 in coincidence with 
membrane formation techniques, such as a thin film technology and plating, the 



height of two or more bump electrodes 22 can be arranged. 
[0041] Although the approach using a photosensitive dry film was mentioned as 
the example as an approach of forming a protective layer with the gestalt of the 
above-mentioned implementation, hole processing is carried out beforehand at 
the bonding sheet using the polyimide film which has an adhesive property 
besides this approach, and a sheet [ finishing / this processing ] may be stuck on 
an insulating layer. 

[0042] Moreover, laser may be used and a hole may be processed, after sticking 
the bonding sheet using a polyimide film with the adhesive property which has 
not carried out hole processing etc. 

[0043] Moreover, an anisotropy electric conduction sheet may be used as a 
protective layer. In this case, after carrying out pattern NINGU of the insulating 
layer, forming it and forming a bump electrode further, a protective layer is 
formed by covering an insulating layer and a bump electrode and sticking an 
anisotropy electric conduction sheet. Since an anisotropy electric conduction 
sheet can be pasted up on the whole surface when such a chip type element is 
mounted in the circuit board, seal nature without airtight leakage is obtained. 
[0044] Furthermore, in the gestalt of the above-mentioned implementation, 
although the bump electrode illustrated the case where a tip head was a flat side, 
the configuration where the center section was dented etc. is sufficient as it. 
Moreover, although the head illustrated the broad configuration as compared with 
the base as a bump electrode, the configuration of the size same from a base to 
a tip head etc. is sufficient. 

[0045] Since the structure shown with the gestalt of the above-mentioned 
implementation, then the mounting principal plane of a chip type element will be 
covered with a protective layer, bump ingredients with which varieties differ, such 
as solder metallurgy and conductive resin, can be used for the bump electrode of 
a chip type element, and, moreover, various connection types, such as cream 
solder and an ultrasonic bonding by conductive resin and gold, can be used for it. 
Consequently, in case various kinds of chip type elements are mounted on the 



same circuit board, various chip type elements - a certain chip type element 
mounts with solder, and other chip type elements perform mounting by 
electroconductive glue - can be mounted by the various junction approaches on 
the same circuit board at coincidence. And the ambient atmosphere at the time of 
junction, temperature, reflow conditions, ultrasonic-bonding conditions, etc. can 
be selected broadly. That is, according to this invention, the outstanding 
effectiveness that it becomes easy to carry out MCM mounting of the chip type 
element from which plurality differs on the same circuit board freely is induced. 
[0046] In addition, since the whole can also be covered by sheathing resin after 
carrying out MCM mounting of the chip type element of the gestalt of this 
operation on the circuit board, various deformation, such as making [ an 
abbreviation thru/or ] a protective layer simple and carrying out the resin seal of 
the outside finally, is possible. 

[0047] Although the gestalt of operation of this invention has been explained 
above, probably, as for this invention, it will be obvious to this contractor for 
various kinds of deformation and modification to be possible within the limits of 
the publication of a claim, without being limited to this. 
[0048] 

[Effect of the Invention] Since according to this invention it is close to the edge of 
an insulating layer established in the mounting principal plane of the chip type 
element by which face down mounting is carried out and the external electrode 
was prepared on the wearing side substrate as explained above, a chip type 
element can be miniaturized and the chip type element in which the high density 
assembly moreover equipped with high dependability is possible can be offered. 
Moreover, the small surface acoustic wave device excellent in dependability can 
be offered by applying this invention to a surface acoustic wave device. 
[0049] Furthermore, since the insulation layer forming process and the external 
electrode formation process which produces an external electrode in contact with 
an insulating layer were formed according to the manufacture approach of this 



invention, it is effective in the ability to form the chip type element which has a 
minute extemal electrode. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the gestalt of operation of this invention and is the sectional view 
showing the condition of having carried out face down mounting of the chip type 
element at the circuit board. 

[Drawing 2] It is the fonA^ard sectional view of the chip type element in the gestalt 
of operation. 

[Drawing 3] It is this top view. 

[Drawing 4] It is the expanded sectional view showing the structure of the bump 
electrode circumference prepared in the chip type element, and the procedure of 
face down bonding. 

[Drawing 5] It is the explanatory view showing the manufacture procedure of a 
chip type element. 

[Drawing 6] It is the sectional view showing the conventional example of a chip 
type element. 



[Drawing 7] It is the top view showing the conventional example similarly. 
[Drawing 8] It is the top view showing other conventional examples of a chip type 
element. 

[Description of Notations] 

1 20 Surface acoustic wave device 

2 22 Bump electrode 

3 23 Kushigata electrode 

4 24 Active region 

10 Circuit Board 

1 1 Conductor Pattern 

12 Buffer Resin 

13 Sheathing Resin 

21 Piezo-electric Substrate 
21a Mounting principal plane 
25 Electrode Pattern 

31 Insulating Layer 

32 Protective Layer 

33 Pad 

34 Hole 
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[Drawing 1] 





[Drawing 6] 
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